Background: Lymphedema is the most common complication of lymph node dissection for cancer treatment.
is exceeded, this affects around 140-200 million individuals overall [1] . Lymphedema occurs most commonly as a complication of lymph node dissection for cancer treatment,it
Lymphedema is the accumulation of protein rich fluid that happens when the ability of the lymphatic framework to transport interstitial fluid is estimated that as many as 30-50% of patients who experience lymph node dissection go on to develop lymphedema [2] . Postmastectomy lymphedema of varying degrees found in half of these patients was associated with brachial plexus entrapment and carpal tunnel syndrome (CTS), 28% of the patients had CTS [3, 4, 5] . CTS describes a constellation of hand symptoms because of median nerve entrapment at the wrist characterized physiologically by evidence of increased pressure inside the carpal tunnel and diminished nerve function at that level. [6] . Previous study have analyzed manual lymphatic drainage for lymphedema following breast cancer treatment and they found that it is safe and may offer extra benefit to compression bandaging for swelling diminishment [7] , another examination have examined administration of low level laser treatment (LLLT) in women with breast cancer related lymphedema and they concluded that LLLT with bandaging may offer an efficient helpful choice to conventional manual lymphatic drainage [8] . Additionally another study has assessed the impacts of intermittent pneumatic compression (IPC) alone or in combination with exercises, it was concluded that IPC is a powerful method of decreasing upper limb edema in postmastectomy women [9] . Concerning treatment of CTS, a study was designed to compare the efficacy of ultrasound and laser treatment for CTS and it was concluded that ultrasound treatment was more effective than laser for treatment of this disorder [10] , another investigation have explored the efficiency of extracorporeal shock wave therapy (ESWT) for treating patients with CTS and the outcomes demonstrated that ESWT is a significant and novel procedure for patients with CTS [11] . However, there is a gap in the literature concerning the effect of different physical therapy modalities for treatment of CTS in postmastectomy lymphedema for postmenposal women. The purpose of this study was to compare the effect of kinesiotaping (KT) versus LLLT intervention in treating CTS in postmastectomy lymphedema for postmenopausal women.
MATERIALS AND METHODS
Subjects: Thirty females (mean ages 55.55+2.350 years old) were recruited from the surgical depart-ment at National Cancer Institute, Cairo, Egypt. All patients had been undergoing unilateral breast cancer surgeries. Subjects who fulfilled the following criteria were eligible for enrollment in the study; (1) unilateral right postmastectomy Lymphedema, (2) mild to moderate lymphedema defined as a volume difference of 200-750ml between the upper limbs [12] . (3) All patients had symptoms of carpal tunnel syndrome in night time with disturbed sleep. Most common symptom was pain in the hand followed by tingling, which in turn was followed by weakness. All patients had a positive Phalen sign [13] . All patients signed an informed consent before participation in the study. Patients were excluded if they had (1) local recurrent or distant metastases, cellulites, chronic inflammatory diseases, (2) medication that influences body fluid and electrolyte balance, (3) other causes of carpal tunnel syndrome rather than postmastectomy lymphedema. They were randomized (by odd number selection method) into two equal groups; group (A) was received complex physiotherapy in addition to IPC at 50 mmHg as part of a congestive drainage treatment protocol three times per week for three months for lymphedema, also this group received strengthening and stretching exercises for wrist muscles and ligaments three times per week and KT application for CTS while group (B) was received complex physiotherapy in addition to IPC at 50 mmHg as part of a congestive drainage treatment protocol for lymphedema, also this group received strengthening and stretching exercises for wrist muscles and ligaments and LLLT for CTS ,each patient received 24 treatment sessions at a rate of two sessions/week. Assessments were done before starting the treatment as a first record and at the end of treatment after three months as a second record. Measurement procedures Limb size circumference assessment: Arm volume was calculated based on the formula for a truncated cone. Each measurement was repeated three times, and the average has been calculated [14, 15] .
Where V is the volume of the segment, C1 and C2 are the circumferences at the ends of the segment, and h is the distance between them (segment length), =3.1416. The lymphedema volume was determined by comparing the difference in the arm volume between the affected and unaffected arms. Grip strength assessment: A calibrated dynamometer was used to assess hand grip strength with response values in kilogram-(kg). Women were comfortably seated on a chair without armrests. The shoulder was addictive and neutrally rotated, with the elbow at a 90 0 flexion, and the forearm and wrist in a neutral position. Women were instructed to grip the dynamometer with maximum strength in response to a voice command and after returning to neutral condition. Three trials were performed on each side, alternately, with a rest period of at least one minute between trials of the same hand. The highest value of each side was used to represent the handgrip strength [16, 17, 18] . Boston Questionnaire: It is a self-administered questionnaire, assesses the severity of symptoms and functional status in patients with CTS. The symptom severity scale (SSS) assesses the symptoms with respect to severity, frequency, time and type. The scale consists of 11 questions with multiple-choice responses, scored from 1 point (mildest) to 5 points (most severe). The overall symptom severity score is calculated as the mean of the scores for the eleven individual items. The functional status scale (FSS) assesses the affect of the CTS on daily living. The scale consists of 8 questions with multiple choice responses, scored from 1 point (no difficulty with the activity) to 5 points (can not perform the activity at all). The overall score for functional status was calculated as the mean of all eight. Thus, a higher symptom severity or functional status score indicates worse symptoms or dysfunction [19] . Treatment procedures Complex physical therapy and intermittent pneumatic compression therapy: Education about post mastectomy lymphedema and the home-based exercise program was given before the initiation of the exercise program. All patients in the study had decongestive physical π therapy program to decrease edema, including: Manual lymphatic drainage, skin and nail care, Exercises in form of: Pumping exercises for hand and Range of motion exercises for shoulder joint. All patients were followed a three months treatment, three sessions per week for 60:90 min. All patients were received the decongestive physical therapy program in addition to 30 minutes IPC therapy and were treated 3 sessions per week for three month , the total session time was about 2 hours [20, 21] . Kinesotaping: For group A, KT for CTS was applied. It should be changed every week and applied for three months [22] . Low Level Laser Therapy ( LLLT): For group B, Helium Neon (He-Ne) laser (632.8 nm, Level Laser M 300) in continuous wave (CW) mode with minimum power of 12 mw has been used. The X-Y dimensions of the area to be treated were measured also the distance between laser head and area to be treated (height) should be accurately fixed at 30 cm. The area to be treated extends from the proximal palmar crease to the distal wrist crease and laterally from the scaphoid tuberosity to the pisiform bone, it was exposed to LLLT through a sweeping computerized scanning at an angle of 30±15°. According to the prestored program for CTS, the instrument will automatically deliver 3 J/cm2 at an automatically measured therapy time, each patient received 16 treatment sessions at a rate of two sessions/week [23] . Statistical procedures: Statistical analysis of the data was carried out using The statistical package for social science (SPSS) (version 16; SPSS Chicago, USA). Unpaired t-test was used to compare the sample's age and BMI between the two groups, the same test was also used to compare between the two groups pretreatment and post treatment in limb size circumference and grip strength while paired t-test was used to compare between pretreatment and post treatment for each group in limb size circumference, grip strength and Boston questionnaire. The significance level was set at P-value less than 0.05.
A total of 45 patients were screened for eligibility, and 30 subjects fulfilled the inclusion
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criteria. A total of 30 subjects completed the study and were initially randomized into two groups. Group A (n=15), and Group B (n=15) as shown in Fig (1) which presents the flow diagram of patients throughout the study. The unpaired t-test proved that there was no significant difference between their ages (P=0.246) and BMI values (P=0.973). Demographic characteristics are presented in Tab. 1. Table 2 demonstrates the limb size circumference scores, the results showed that there was significant difference of the limb size circumference-scores pre and post treatment in each group as p value 0.000 In comparing both groups pretreatment and both groups post treatment, the results showed that there was non-significant differences where p value are 0.488, 0.586 respectively. both groups post treatment, the results showed that there was non-significant differences where p value are 0.825 ,0.241. respectively. Table 4 demonstrates Boston questionnaire scores, the results showed that there was significant difference of Boston questionnaire mean scores pre and post treatment in each group as p value 0.000. In comparing both groups pre treatment and both groups post treatment, the results showed that there was non-significant differences where p value are 0.913, 0.703 respectively.
* NS: No significant SD: standard deviation Table 3 demonstrates the grip strength scores, the results showed that there was significant difference of the grip strength scores pre and post treatment in each group as p value 0.000. In comparing both groups pretreatment and 
DISCUSSION
This study was conducted to compare the effect of KT versus LLLT in treating CTS secondary to post-mastectomy lymphedema. The results showed that there was significant difference of the limb size circumference,grip strength and Boston questionnaire scores for pre and post treatment in each group as p values were 0.000,0.000,0.000 respectively while that there was no significant difference of the limb size circumference, grip strength and Boston questionnaire scores for post treatment within groups as p values were0.488, 0.586, 0.825, 0.241, 0.912, 0.703 respectively. KT have several benefits relying upon the amount of stretch applied to the tape during application through providing a positional stimulus through the skin, appropriate arrangement to fascial tissues, creating more space by lifting fascia and soft tissue above area of pain/ inflammation, providing sensory stimulation, assisting or constraining movementand to aid in the removal of edema through directing exudates toward a lymph channel [24] .It is theorized to have several functions as reestablishing correct muscle function, diminishing congestion by enhancingthe blood flow and lymphatic fluid, decreasing pain by stimulating neurological system, adjusting misaligned joints and provides immediate sensorimotor feedback regarding functional abilities [25] . It was suggested that pain relief by means of KT use due to pain modulation via the gate control theory [26] because in light of the fact, it has been suggested that that tape stimulates neuromuscular pathways by increasing afferent feedback all through increase mechanical receptors release to spinal cord so block pain [27] .
There are theories with respect to the impact of Laser in pain and inflammation control,the impact of low energy laser is not thermal; rather it is believed to stimulate microcirculation and endorphin release also block the enzymes that block pain enzymes results in reduction of pain and inflammation [28, 29] . Our results agree with Rania et al. [30] , who compared the effect of traditional physical therapy program (strengthening and stretching exercises for wrist muscles and ligaments) with KT versus traditional treatment only on pain intensity and the study revealed that there was significant decrease in pain level in both groups with high significance in the group that received traditional physical therapy program with KT compared to the other one.
In line with our study, in a review published by Naeser [31] , the efficacy of Laser on CTS symptoms was examined, in that review five studies were evaluated which revealed that real laser to have a better effect than sham laser in treating CTS and on the other hand, two studies did not observe real laser to have a better effect than a control condition to treat CTS. There was no significant difference of the limb size circumference, grip strength and Boston questionnaire mean scores for post treatment within groups in limb size circumference, grip strength and Boston questionnaire scores as CTS was secondary to lymphedema and once the edema decreased the secondary complications subsequently decreased. Unfortunately, for advanced cases of CTS, surgery still remains a treatment of choice, but for mild to moderate stages of the condition, laser therapy has been shown to provide significant relief and improvement. Despite the widespread use of LLLT as one of the most popular and commonly used modalities in the field of physiotherapy, there is still limited evidence of its effectiveness. The effect of LLLT in treating patients with CTS; often with varying methodology qualities and have not been able to provide evidence regarding its usefulness [32] .
On the other hand, Chang et al. [33] .reported no significant difference in maximal grip strength measured under three conditions (without taping, with placebo taping, and KT) in 21 healthy collegiate athletes. In the study of Kulcu et al, [34] . patients were evaluated soon after the 4-week treatment period. However, the patients were not followed up to evaluate how long the efficacy of the KT persists. There was no evidence on the efficacy of KT treatment for CTS. Further clinical studies are needed to determine the long-term therapeutic benefits of KT on CTS patients. Limitation of study: Psychological status of patients at the time of measurement or treatment might affect the results. Also larger sample sizes were needed.
CONCLUSION
On the basis of the finding of this study, both KT and LLLT are effective in treating CTS secondary to post-mastectomy lymphedema in addition to IPC, strengthening, stretching exercises for wrist muscles and ligaments. Studying possible different treatment for CTS may assist clinicians in developing effective interventions programs during rehabilitation of post-mastectomy lymphedema.
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